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Purpose: Little is known about the cLinicopathoLogical features of early mucinous gastric carcinoma (MGC). The purpose of 
this study was to compare the cLinicopathoLogical features and prognosis between patients with early MGC and those with 
early nonmucinous gastric carcinoma (NMGC). 

Methods: We reviewed the records of 2,732 patients diagnosed with gastric carcinoma who were treated surgically. There 
were 14 patients (0.5%) with early MGC and 958 with early NMGC. 

Results: Early MGC patients had a higher prevalence of elevated type (71.4%) compared with early NMGC patients (29.5%). 
More early MGC patients had submucosal carcinoma, compared with early NMGC patients (78.6% vs. 64.1%). The overall 
5-year survival of the patients with early MGC was 97.2% as compared with 92.7% for the patients with early NMGC (P < 0.01 ). 
The statistically significant prognostic parameters influencing the 5-year survival rate according to Cox's proportional 
hazard regression model were: age (risk ratio, 2.22; 95% confidence interval [CI], 1 .62-3.04; P < 0.01]; sex (risk ratio, 1.97; 
95% CI, 1.42-2.73; P< 0.01]; and lymph node metastases (risk ratio, 1.88; 95% CI, 1.28-2.77; P< 0.01). 
Conclusion: Patients with early MGC had a better prognosis than those with early NMGC. Mucinous histology itself appears 
not to be an independent prognostic factor. Therefore, early detection is important for improving the prognosis for patients 
with gastric carcinoma regardless of tumor histology. 
[Ann Surg Treat Res 2014;87|1):5-8] 
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INTRODUCTION 

Mucinous gastric carcinoma (MGC) is a rare pathological 
subtype, comprising 2.4%— 10% of all gastric carcinomas [1-4]. 
Furthermore, the incidence of early MGC is very rare and ranges 
from 0.2% to 1.0% at the time of diagnosis [1,3.5-7]. These types 
of tumours are detected mainly at an advanced stage and only 
infrequently at an early stage. Some studies have supported 
a worse prognosis for patients with a mucin-producing histo- 
logical subtype of gastric adenocarcinoma, whereas others have 
reported an indolent course. 

Owing to this rarity, few reports are available on the survival 



of patients with early MGC. Additionally, little is known about 
the clinicopathological features of early MGC. The purpose 
of this study was to describe the clinicopathological features 
and determine the prognosis for patients with early MGC 
in comparison with early non-mucinous gastric carcinoma 
(NMGC). 

METHODS 

We reviewed the records of 2,732 consecutive patients diag- 
nosed with gastric carcinoma who were treated surgically from 
January 1999 to December 2007 at the Department of Surgery. 
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A total of 14 of the patients (0.5 %) had a histological diagnosis 
of early MGC. 

We followed the criteria of the World Health Organization 
(WHO) classification for histological typing of gastric carci- 
nomas in the diagnosis of MGC. All of the tissues were exa- 
mined by pathologists. The clinicopathological data were ana- 
lyzed according to the rules of The Japanese Research Society 
for Gastric Cancer [8]. Patients were evaluated based on age, sex, 
tumour size, tumour location, depth of invasion, macroscopic 
type, lymph node metastasis, tumour stage at presentation, 
operation type, and survival rates. 

The data were analysed statistically using the chi-square 



Table 1. Clinicopathologic features early mucinous 
gastric carcinoma (MGC) and early nonmucinous gastric 
carcinoma (NMGC) 

Variable E f V ^ C NMGC P-value 

(n = 14) (n = 958) 



Mean age (yr) 
Age (yr) 

<65 

>65 
Gender 

Male 

Female 



52.2 ± 2.95 56.7 ± 0.36 0.135 

0.499 

11 (78.6) 712 (74.3) 
3(21.4) 246(25.7) 

0.201 

11 (78.6) 613 (64.0) 
3(21.4) 345(36.0) 



Mean tumor size (cm) 2.39 ±0.21 2.27 ± 0.06 0.792 

Tumor size (cm) 0.247 

<2 7 (50.0) 598 (62.4) 

>2 7 (50.0) 360 (37.6) 

Location 0.719 

Upper third 1 (7.1) 41 (4.3) 

Middle third 3(21.4) 283(29.5) 

Lower third 10(71.5) 634(66.2) 

Macroscopic type 0.047 

Elevated 10(71.4) 283(29.5) 

Depressed 4 (28.6) 675 (70.5) 

Depth on invasion 0.081 

Mucosa 3(21.4) 344(35.9) 

Submucosa 11 (78.6) 614 (64.1) 

Nodal involvement 0.205 

N (-) 11 (78.6) 851 (88.8) 

N (+) 3(21.4) 107(11.2) 

Stage 0.207 

IA 11 (78.6) 823 (85.9) 

IB, II 3(21.4) 135(14.1) 

Operative type 0.263 

Total 1 (7.1) 86 (9.0) 

Others 13(92.9) 872(91.0) 



test. Survival was analysed using the Kaplan-Meier method. 
Multivariate analysis was performed using the Cox proportional 
hazards model. A P-value < 0.05 indicated statistical signi- 
ficance. 

RESULTS 

Age and gender 

There was no significant difference in mean age between 
early MGC patients (52.2 years) and early NMGC patients 
(56.7 years) (P = 0.135). Of the 14 patients with early MGC, 11 
(78.6%) were male and three (21.44%) were female. The group 
of 958 patients with early NMGC included 613 male (64.0%) 
and 345 female (36.0%) patients. There were more male than 
female patients in each group, but the difference in the sex 
ratio between early MGC and early NMGC patients was not 
significant (Table 1). 

Tumor size and location 

The mean tumour size was larger in early MGC than in 
early NMGC (2.39 cm vs. 2.27 cm), but this difference was not 
significant. Most gastric carcinomas were located in the lower 
third of the stomach, in both early MGC (10 cases, 71.5%) and 
early NMGC (634 cases, 66.2%), and the difference in tumour 
location was not significant (Table 1). 

Clinicopathological features 

The prevalence of the elevated macroscopic type was higher 
in early MGC patients (71.4%, 10 of 14 patients) than in early 
NMGC patients (29-5%, 283 of 958 patients). More early MGC 
patients had submucosal carcinoma, compared with early 
NMGC patients (78.6% vs. 64.1%, P > 0.05). Depth of invasion 
did not differ significantly between the two groups (Table 1). 
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Fig. 1. Survival curves of early mucinous gastric carcinoma 
(MGC) and early nonmucinous gastric carcinoma (NMGC; 
5-year survival rate: 97.2% vs. 92.7%, P = 0.001). 
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Table 2. Prognostic significance by univariate analysis of 
variables for patients with early mucinous gastric carcinoma 

Variable 5-Year survival (% ) P-value 



Age (yr) 




<0.001 


<65 


94.5 




>65 


88.9 




Gender 




<0.001 


Male 


88.6 




Female 


95.8 




Tumor size (cm) 




0.245 


<2 


94.4 




>2 


89.8 




Depth of invasion 




0.288 


Mucosa 


92.1 




Submucosa 


90.2 




Location 




0.928 


Upper third 


79.5 




Middle third 


90.1 




Lower third 


92.4 




Operative type 




0.003 


Total 


80.2 




Partial 


92.2 




Stage 




<0.001 


<IA 


92.3 




>IB 


83.6 




Lymph node invasion 




0.003 


N (-) 


91.7 




N(+) 


86.6 





There was no significant difference in nodal involvement or 
operative type between early MGC and early NMGC patients (P 
> 0.05) (Table 1). 

Outcomes and prognostic factors 

Patients with early MGC showed a better survival rate than 
patients with early NMGC. The overall 5-year survival of 
patients with early MGC was 97.2% as compared with 92.7% 
for patients with early NMGC (P < 0.01) (Fig. 1). The clinico- 
pathological variables tested in the univariate analysis are 
shown in Table 2. Factors influencing the 5-year survival rate 
were age, sex, operative type, stage at presentation, and lymph 
node metastasis. The statistically significant prognostic para- 
meters influencing the 5-year survival rate according to Cox's 
proportional hazard regression model were age (risk ratio, 2.22; 
95% confidence interval [CI], 1.62-3.04; P < 0.01); sex (risk ratio, 
1.97; 95% CI, 1.42-2.73; P < 0.01); and lymph node metastases 
(risk ratio, 1.88; 95% CI, 1.28-2.77; P < 0.01) (Table 3). 

DISCUSSION 

The histological classification of gastric carcinoma is contro- 
versial [9]. The most common systems in use include the WHO, 
the Lauren, and Ming classifications. But, no histological system 



Table 3. Multivariate analysis of significant prognostic fac- 
tors for survival in patients with early mucinous gastric 
carcinoma using Cox's proportional hazards model 

Variable Risk ratio 95% CI P-value 



Age (yr) 



<65 vs. >65 


2.22 


1.62- 


-3.04 


<0.001 


Gender 










Male vs. female 


1.97 


1.42- 


-2.73 


<0.001 


Lymph node metastasis 


1.88 


1.28- 


-2.77 


<0.001 



Negative vs. positive 
CI, confidence interval. 

is ideal because tumors are not uniform and show considerable 
overlap of histological patterns. 

Detailed knowledge of the clinicopathological features and 
prognostic factors for early MGC is important for diagnosis and 
treatment, but little is known about the clinicopathological 
features of early MGC patients. Some reports have described 
the rarity of early gastric carcinoma with mucinous histology. 
MGC is a rare histological type, representing 2.4%-10% of all 
gastric carcinomas [1-4], and early MGC is even rarer with an 
incidence of 0.2%-1.0% of all gastric carcinomas [1,3,5-7]. How- 
ever, in one study, mucinous histology was identified in 10.7% 
of 168 cases of early gastric carcinoma [10]. It has also been 
reported that the incidence of early cases was only 20.0% in 
MGC, while among other pathological types of carcinoma, 
44.6% were diagnosed at an early stage [4]. In contrast to these 
reports, some investigators have reported a similar incidence of 
early MGC and early NMGC cases (10.4% vs. 10.8%) [11]. In the 
present study, early MGC cases were 14.4% of all early gastric 
carcinoma cases. 

Early MGC is characterized by its macroscopic appearance. In 
the present study, early MGC patients had a higher prevalence 
of the elevated macroscopic type (71.4%, 10 of 14 patients) 
compared with early NMGC patients (29.5%, 283 of 958 pa- 
tients). Others have also reported that early MGC tumours are 
macroscopically more elevated than early NMGC tumours [7,12], 

Microscopically, MGC that is restricted to the mucosa is 
very rare. One study reported that among 337 early gastric 
carcinomas, seven were MGC, and only one of these was 
limited to the mucosa; the other six cases showed invasion 
of the submucosa [13]. Other researchers have found similar 
results [5-7,12]. It is presumed that MGC is initially an ordinary 
adenocarcinoma, and as it progresses and invades the submu- 
cosa or deeper layers in the gastric wall, the intraluminal 
extension of mucin decreases and intraluminal accumulation 
of the mucin pool increases to an extent that is sufficient for 
diagnosis. This may explain the rarity of MGC that is restricted 
to the mucosa [7,12,14]. In our study, only three of 14 cases of 
early MGC were confined to the mucosa. 

Several studies have shown that the outcome of patients with 
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MGC is worse than that of patients with NMGC [1,7]. Patients 
with MGC may have poor outcomes because of its detection at 
an advanced stage and not because of its mucinous histology 
[6,7,12], Several hypotheses have been proposed to explain 
why MGC is almost always diagnosed at a late stage [15], In 
contrast, some investigators have found no significant diffe- 
rence between the overall survival rates of early MGC and early 
NMGC [11,13]. Furthermore, some studies have reported that 
the surgical outcome is better for patients with early MGC than 
for patients with early NMGC [7,12]. In the present study, we 
also found a better survival rate for early MGC than for early 
NMGC. These findings support the idea that the poor prognosis 
for MGC patients is not associated with the mucinous histology, 
but rather with the advanced tumour stage. 

Histological type as a prognostic factor is still controversial 
[16]. It has been stated that mucinous histological type itself 
is not an independent prognostic factor in patients with MGC 



[12,14], and our results confirm this statement for patients with 
early MGC. In the present study, multivariate analysis showed 
that three factors were independent, statistically significant 
parameters associated with survival: age, sex, and lymph node 
metastasis. 

In conclusion, patients with early MGC had a better prognosis 
than those with early NMGC in the present study. Mucinous 
histology itself appears not to be an independent prognostic 
factor. Thus, early detection is important for improving the 
prognosis for patients with gastric carcinoma regardless of 
tumour histology. 
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